(19) 




(12) 



EuropSisch sPatentamt 
European Patent Office 

Otflceeurop^ndesbrevets dD EP 0 731 140 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

1 1 .09.1 996 Bulletin 1 996/37 

(21) Application number: 95107212.3 

(22) Date of filing: 1 0.05.1 995 

(84) Designated Contracting States: 

DE FR GB NL 
(30) Priority: 07.03.1995 KR 9504542 

(71) Applicant: CHEIL INDUSTRIES INC. 
Taegu 702-050 (KR) 

(72) Inventors: 
• Lee, Kyu-cheol 

Suwon, Kyun9kl-do (KR) 



(51) Int CI «: C08L 69/00, C08K 5/521 

//(C08L69/00, 51:04, 27:12. 

85:02) 



• Yang, Sam-joo 
Suwon, Kyungkl-do (KR) 

• Jang, Bok-nam 
Koonpo, Kyungkl-do (KR) 

(74) Representative: Hering. Hartmut, Dipl.-lng. 
Patentanwdtte 
Berendt, Leyh & Hering 
Innere Wiener Strasse 20 
D-81667 Manchen(DE) 



(54) nameproof thermoplastic resin compositions 

(57) The present invention relates to flameproof 
thermoplastic resin compositions comprising (A) a base 
resin consisting of (a^ 80 to 96 % by weight of a ther- 
moplastic, halogen-free^lycarbonate. and (a^ 20 to 4 
% by weight of a styrene^containing graft copolymer 
with a graft index of 40 to 90 % and a gel content of 40 
% or above, which is copolymerized with 30 to 70 % by 
weight of rubber with a glass transition temperature less 
than 10'C. 20 to 55 % by weight of at least one organic 
material selected from the group consisting of styrene. 
a-substituted styrene and nucleus-substituted styrene. 
5 to 25 % by weight of acrylonitrile and 0 to 20 % by 
weight of methylmethacrylate. (B) 5 to 20 parts by 
weight, per 100 parts by weight of the base resin(A). of 
a phosphorous blen d of triarylphosphate s and oligo- 
meric phosphates, or of a synthetic oligomeric phos- 
phate and (C) 0.1 to 2,0 parts by weight, per 100 parts 
by weight of the base resin(A). of a pert luoroalkane pol- 
ymer. 
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Description 

The present invention relates to flameproof thermoplastic resin compositions, and specifically to those for molding, 
comprising a base resin consisting of a polycart)onate and a styrene^ontaining graft ^polymer. ^ Phosphoroi^ oorn- 
Dound and a p rfluoroalkane polymer. The phosphorous compound used as flame^etardant is a blend °« tnanrtphos- 
Dhates and oligomeric phosphates, a a synthetic oligomeric phosphate. The thermoplastic resin compositions the 
present invention may further contain such additives as inorganic fSlers. heat stabilizes, dyes, or pigments in fracftons 

"a Miycaibonate molding composition is widely used for parts of automobiles and electrical appliances, which has 
a qood combination of transparency, high impact strength and heat resistance. However the polycarbonate moWing 
comoosition does not have a good processability during a molding process. Accordingly other resins are used with a 
polyrautoonate resin, for example, a molding composition comprising a polycarbonate resin and a styrenic resin has a 
aood orocessability as well as a high notched inpact strength. ^ ^ 

Furthermore the polycarbonate molding composition used for housing materials of home appliances and conriput- 
ers should be flame resistant for the sake of prevention of fire. For this purpose, halogen and/or antirriony containing 
comoound has been used to render flame retardency to a thermoplastic molding compositon. In U.S. Patent Nos. 
4 658 and 4 883 835. a halogen-containing compound is used as flame-retardant. The halogen containing com- 
pound however, results in the corrosion of the mold itself by the hydrogen halide gases released during a molding proc- 
ess aril is fatally harmful due to the toxic gases liberated in the case of fire. 

US Patent No 4 692.488 discloses a thermoplastic molding composition compnsing a halogen-free aromatic 
oolvcarbonate. a halogen-free themioplaslic copolymer of styrene and acrylonitrile. a halogen-free phosphorous com- 
pound, a tetraf luoroethylene polymer and graft polymers of ABS. The use of a pho^horous compound aixl a perjuor- 
oaikane polymer to render flame retardency to a polycarbonate/ABS resin composition, as disclosed in US. Pat^it No. 
4 692 488 prevents the dripping of flaming particles during combustion. However the resm compositon results in sat- 
isfactory flame retardency. but unsatisfactory surface segregation of the flame retardants during a molding process, 
called "juicing-, degrading the physical properties of the resin composrtion. In order to improve the Pcng phenomenon, 
an oligomericphosphate is used in the preparation ofapolycarbonate/ABS resin composition, as disc^^^ 
entNo 5204 394 US Patent No. 5.204.394 discloses a polymer mixture comprising an aromatic polycarbonate, a sty- 
rene-containing copolymer and/or styrene-containing graft copolymer and an oligomeric phosphate or a blend of 
30 Oligomeric phosphates as flame retardant. j 4,i,„.i„hne 

In the U S Patents mentioned above, representative examples of the phosphorous compound are triarylphos- 
phates and oligomeric phosphates. In the process of using triarylphosphates. a juicing phenomenon occurs during a 
molding process because the triarylphosphates form laminae on the surface to which = strong sjess is aPfJ-ed- the 
heat resfetance of the resin composition deteriorates, and inferior processability occurs due to diffcuHies in Wending 
and feeding. On the other hand, in the process of using oligomeric phosphates, a juicing phenomenon does not occur, 
but the appearance of molded articles is not good with color stripes. ^„^„^=i„i„„ 
m rase of using a base resin comprising a polycarbonate, a styrene^»ntaining polymer and a styrene-cortaining 
graft copolymer in tfie resin composition, the present inventors have found that the particles of the styrene-containing 
pSy-SSmerate with the particles of the styrene-containing gmft copolymer. It is believed that the styr^ie-contain- 
ina polymer has a good compatibility with the styrene-containing graft copolymer. In the resin composition tfie partcles 
of the iyrene-con^ining graft copolymer are not evenly distributed, thereby rausing an ^39lomeration 
enon Snot provide a resin composHion with favorable physical properties. Espeaally the physical properties of the 
resin composition wnll be deteriorated during a molding process. ^ ^.^;„o«on 

Accordingly the present inventors developed a new thermoplastic resin composition with a good combination of 
heat resistance, no juicing phenomenon, processability. appearance and flame retardency. by comprising a base resin 
consisting of a polycarbonate and a styrene^ontaining graft copolymer, a phosphorous compound and a perfluoroal- 

A^°S of the present invention is to provide a flameproof thermoplastic resin composition which comprises a 
base resin consisting of a polycartxjnate and a styrene-containing graft copolymer, a phosphorous blend of triarylphos- 
Dhates and oligomeric phosphates, and a perfluoroalkane polymer. ^. ^ ^ v»,. = K=ca 

Another object of the inventfon is to provide a flameproof thermoplastic resin composition which compnses a b^e 
resin consisting of a polycarbonate and a styrene-containing graft copolymer, a synthetic oligomeric phosphates and a 

''^'^ Ml^thTobfeSSme invention is to provide a flameproof thermoplastic resin composition with a good combination 
of heat resistance, no juicing phenomenon, processability and appearance, which comprises a base resin, a phospho- 
rous blend of triarylphosphates and oligomeric phosphates, and a perfluoroalkane polymer. ^^uj„,«„„ 
A further object of the invention is to provide a flameproof thermoplastic resin compositon with a good combination 
of heat resistance, no juicing phenomenon, processability and appearance, which comprises a base resin, a synthetc 
oligomeric phosphate, and a perfluoroalkane polymer. 
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substituted styrene, 5to25%by weigntot aCTyionimieanuu ' . ^ triaryiphosphates and digomenc 

base resin (A), of a perfluoroalkane polymer. 

Brief Description of the Drawings 

Rg.1 represents a transmission electron photomicrograph of a resin composition o1 Example 1 according to this 
R^aTeSresents a transmission electron photon^crograph of a resin composition of Example 2 according to this 
ptaCresenls a transmission electron photon^crograph of a resin compos^on of Example 3 according to this 
F"i^?Sresents a transmission electron photomiaograph of a resin composition of Comparative Example 1 
rrsCrSrni^t't^^^^^^^^^ electron photon^crograph of a resin composition of Comparative Example 2 
TeCrSr^'^tS^Trl^-o" Photon^aograph of a resin compo.tion of Comparative Example 3 

J^TCSe^STS^s^Sin electron photon^crograph of a resin compo^tion of Comparative Example 4 
according to this invention. 

(A) Base Resin 

pane, called "Bisphenol A", are more preferable. ^^,:,o4inn nf '^n to 70 % bv weiaht of rubber with a 

to 90 % and a gel content of 40 % or alxjve. -™,olvmer are acryl rubber, butadiene rubber, ethylene/pro- 

ylate. N-substituted maleimide and acrylonitnle. 
(B) Phosphorous Compound 

The phosp^rous »TOOu») used In «s lnv«i» is . phospho™. Mend ol «a,»ho»«atee .«1 

formula(l) 



3 



EP0 731 140 A2 



0 0 




(I) 



20 



25 



30 



35 



wherein R^. Ra. R3. R4 and Rg independently of one another are Ce-C^o aryl or alkyl-substituted Cs-C^o aryi and n is 0 
*° ^ Th« averaoe n of the phosphorous compound should be in the range of 0.3 to 0.8. Thus, the ph(»phorous corn- 

'"""^h^S^SsDhates are phosphorous compounds where n is 0 in t^ 

pSosSorSTcon^und is us^ in an amourt Of 5 to 20 parts by 

40 (C) Perfluoroalkane Polymer 

THe flameproof thermoplastic resin compositions accorting to the present invartion include a Juoj^alkane pol- 
i^r«^L of the oarfluoroalkane polymer are polytetrafluoroelhylene, pdyvinylidene fluoride, copolymer of 
'^JlZXJl^ Z^^^^^ ~P0^«^ tetrafluoroethylene and fluoro^kylvinylether. and 
^^ JS^^TJ hexafluoropropwene. At least one of the perf .oroalKane ^-'V-- -^^^^^^^^ 
fnTSiaoroof themioplastic resin compositions. The perfluoroalkane polymer decreases the melting "™ of the 

^r«s ttSSSfSM. T.;, «ldlllv.s ™, be Wwled in , resln c.™««ion an «r«« up to 30 pa« 1, 

a»jrwISS^.polA«*«con«n»,n.lnixe,.Ana«»»ma,» 

We^Tcon,pS™ ,»p,epa,eainal»molpai.ll>,e»udlngin.blenaw,«,a «nv«=nal e<w).. 
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The flameproof thermoplastic resin conpositions have effects that the composrtians P^^^/^l.^^^^^^^ 
corr^usVon. aiSi have a good combination of heat resistance, no juicing phenomenon, processability. appearance and 

*'^^'!Tr!^^^^ may be better understood by reference to the following examples which are intended for the purpose 
5 of illustration and are not to be constmed as in any way limiting the scop of the present invention. 

EXAMPLES 

The components to prepare flameproof thermoplastic resin compositions in Examples 1-3 and Comparative Exam- 
10 pies 1-4 are as follow: 

(A) Base Resin 

(ai) Polycarbonate: L- 1250W Grade of Teijin, Inc. of Japan was used. 
IS (33) Styrene-containing Graft Polymer 

50 g of butadiene latex in powder. 36 g d styrene. 14 g of acrylonrtrile, and 150 g of ^^oriz^^^^ bSS 
=.nH ?o a Of Dotassium oleate 0.4 g of cumenhydroperoxide and 0.3 g of a grafting reagent were added to the blended 

SJ^ntS^rSt polymer 0.3 g of H,SO, was added to prepare styrene-containing graft copolymer m powder. 

(B) Phosphorous Compound 

Trtohenylphosphate(n=0): triphenylphosphate was prepared by reacting tridilorophosphlnoxide wfth phenol. 
oitaomericDhosohate(n=1.4):CR-733SofDaihachiCo..of Japanwasused. 
sSroi&cpUhLl14.7gof phenol. 220gdresodnoland0.2grt^^^^ 
to 100 ^ Of benzene. The sLon was heated to 70-C. 82.8 g of trichlorophosph^oxrie v«s <1™PP^ ^« 
oJra^oure at the temperature of 70-C. The resultant soluti^^ 

IS oaranyn»re The solvent and impurities were extracted from the solution so as to prepare synthetc ol.- 
l^T^Sa7inZ^airoor. temperaS?e with a mel«ng point of -25'C and wHh n of 0.3 to 0.8 -n the general 

formula(l). 

(C) Pert luoroalkane Polymer 
Tdlon(trademark) 7AJ of Dupont. Inc. of U.S.A. was used. 

Examples 1-3 and Comparative Examples 1-4 

The composrtions of each component used in Examples 1 -3 ^J^^-^!,^^^ " ""^'^ ' ' 

A stvrene-containing polymer was not used in Examples 1-3. but used in Comparative Examples 1-4. 

Tthe Exan^^^ ^^mparative Examples, the flameproof themK>plastic res.n compositions were extruded in a 
form of pellet. And the resin pellets were molded into test speamens. 
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TABLE 1 



w 
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20 



(A) 



(B) 



Polycarbonate^ 



Styrene-containing graft 
copolyper 



Styrene-containing 

polymer 

Tri phenyl phosphate 



Oiigteeric p hosp hate 
Synthetic oligooeric 
phosphate 



Examples 
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Cocparative Example 
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(C) 



Po 1 y te t ra f 1 uoroe thy I ene 



1.0 



1.0 



LO 
240 



1.0 
270 



1.0 
240 



1.0 
270 



Molding Tempera ture( i: ) 



270 



240 



270 



All numerals are in grams. 
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X^r^^^^alT^e Zes not ^ow agg—. It is believed tha. me agglomeraton depends on 

the conditions of a molding process. 

T ABLE 2 
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UL_94(1/1 6" r ^ ^ 
Impact S trength(l/y 
Heat Resistance(VST) 



Juicing 



.Agglomeration 
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"Fig.l 


Fig.2 


Fig. 3 


Fig, 4 


Fig. 5 


Fig. 6 


Fig. 7 



Notes) i: UL94(1/16'') was tested according to UL 94 VB. 

2: Impact strength was tested according to ASTM D256. 

3: Heat resistance was tested according to ASTM D306. 

4: Juicing was observed with an optical microscope, after 
the specimens were kept at SOX: for 24 hours, 
(x: Juicing was not ovserved, O- Juicing was observed) 

5: Agglomeration was observed with a transmission elec- 
tron microscope. 
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Claims 



A flameproof thermoplastic resin composition comprising: 
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(A) a base resin consisting of (a,) 80 to 96 % by weight of a thermoplastic, halogen-free polycarbonate, and 
faol 20 to 4 % by weight of a styrene-containing graft copolymer: 

m 5 fo 20 Darts by weight per 1 00 parts by weight of the base resin(A). of a phosphorous compound consist- 
LgofSOtoKrgl'^ 
eral formula 



R— 0- 



R2 



•0 — P 



20 



25 



Wherein R,. Rj. R3, R4 and R5 independently of one another are Cs-Czo aryl or alkyi-substttuted Cg-Czo aryl. 

(Q o"ito S)'p^ by weight, per 100 parts by weight of the base resin(A). of a pert luoroalkane polymer. 

2 The Ihennoplastic resin composffion defined in claim 1 wherein sakl phosphorous compound is represented as the 
■ general formula, in which the average n of the phosphorous compound is 0.3 to 0.8. 
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R2 R« 

Wherein R, , Rj, R3. R4 and Rg independently of one another are C^-Cho aryl or alkyl-substituted C-C^ aryl. and 



n is 0 to 5. 



4. 



S. 



The thermoplastic resin composition defined in claim 1 or 2 wherein said ^«™-<='»^^"'".9 
I^ft irKl«from 40 to 90 % and a gel content of 40 % or above, which is copolymenzed with 30 to 70 % by weigW 
S2 SLon te^erature less than 10 -C. 20 to 55 % by weight of^ least one organic matena 
from the group consisting of styrene. a-substituted styrene and nucleus-substtuted styrene. 5 to 25 % by 
weight of acrylonitrile and 0 to 20 % by weight of methylmethacrylate. 

eSetSJSenefiL,ride.oopoly^^^^^ 
oethylene and hexafluoropropylene. 

The thermoplastic resin composition defhed in any preceding daim 1 to 4 wherein ^^^^^^^^^ 
coilprises inorganic ffllers. heat stabiRzers. oxidation inhibitors, light stabilizes, pigments and/or dyes. 
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A flameproof themoplastic resin coirposilion coirprising: 

(A) a base resin consisting of (a,) 80 to 96 % by weight of a thermoplastic, halogen-free potycartjonate. and 
faoi20to4%byweightofastyrene-containinggrafl«volymer; ^ . ,. . u u-.» 

B) 5 to 20 parts by weight per 100 parts by weight of the base resin(A). of a ^'^J^^l^^'^^l 
representingas the general formula, in which the average n of the synthebc ohgomertc phosphate .s 0.3 to 0.8. 

and 




wherein R,. Rz": R3. R4 and R5 independently of one another are Ce-Cso aryl or alkyl-substituted Cs-Cjo aryl, 

J:)'o"rto°2'o%rts by weight, per 100 parts by weight of the base resin(A). of a perfluoroalkane polymer. 

The thermoplastic resin coirposition defined in daim 6 wherein said styrenenMntaining graft copolymer has a graft 
JSeTS^to 90 % andTgel content of 40 % or above, which is copolymerized with 30 to 70 % by weight 0 
^ZrZl^ g^ass Snsrtion ?enperature less than 1 0'C. 20 to 55 % by weight of atlea^ one org^c n^tor-a^ 
^eS^om L group consisting of styrene. a-substituted styrene and nudeus-substrtuted styrene. 5 to 25 % by 
weight of acrylonitrile and 0 to 20 % by weight of methylmethacrylate. 

The themraplastic resin composition defined in claim 6 or 7 wherein said perfluoroaJkane polymer is sel«|ted from 
IJgS^sisfing of polytetraf luoroethylene. polyvinylidenefluoride. copolymer of '^'^f^^^''^^'^ 
denSnS.copoWrJtetrafluoroethy1eneandfluoroal^^^ 
hexafluoropropylene. 

The thermoplastic resin composition defined in any preceding daim 6 to 8 wherein said resin composftion further 
comprises inorganic fillers, heat stabilizers, oxidation inhibitors, light stabilizere. pigments and/or dyes. 
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FIG. 6 
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